Background: Retinopathy of prematurity (ROP) is the most common reason behind surgical procedures in premature newborns. Anesthesia in these patients is life-threatening due to post-operative apnea of prematurity (POA). This study aimed to determine the predisposing factors to POA in premature infants and to explore the role of prophylactic aminophylline in decreasing the incidence of POA. Materials and Methods: Fifty patients with prematurity who were candidates for elective eye surgery (less than one hour) were selected and received aminophylline (3 mg/kg) 5 minutes after the induction of anesthesia with sevoflurane. Patients were kept in the recovery room for 2 hours post-operation in an incubator and were monitored for SPO2, apnea, bradycardia and other signs of desaturation and apnea. Results: There were no statistically significant differences in the gestational age and weight, sex, postconceptual age and weight and other demographic characteristics between the experimental and control groups. Gestational age<28 weeks, postconceptual age<60 weeks, birth weight, operation weight and anemia (OR=1.91; 95% CI: 1.24-3.73; P=0.012) were the predisposing factors associated with postoperative apnea. Treatment with aminophylline as compared with the placebo was associated with a significantly decreased risk of post-operative apnea (OR=0.53; 95% CI 0.28-0.98; P=0.034). Conclusion: Aminophylline can be used prophylactically to decrease the risk of postoperative apnea with no major adverse effects.
INTRODUCTION
The prevalence of prematurity in newborns is on the rise in developing countries due to the advances in prenatal and postnatal care, and cesarean deliveries.
Prematurity is a common cause of neonatal intensive care unit (NICU) admissions and incubation. Prematurity is threatened by prolongation of NICU stay and adverse effects of oxygen therapy including retinopathy of prematurity (ROP) (1) . ROP is the most common reason behind surgical procedures in premature infants, exposing them to anesthesia side effects such as apnea (2) .
Premature newborns are prone to cardiopulmonary events such as AOP (3) . AOP is characterized by cessation of respiration in premature infants for more than 20 seconds or of any duration accompanied by bradycardia or cyanosis. AOP is a complex disease with a multifactorial pathogenetic cascade, which has been partially understood (4) . It is probably related to the immaturity of the central
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Tanaffos 2014; 13 (3) : [31] [32] [33] [34] [35] [36] [37] nervous system (CNS) (5) . Approximately, 25% of preterm infants may develop AOP due to an immature respiratory system (6) . Premature infants are also prone to POA, that can increase mortality and the need for prolonged postoperative intubation (7) . Risk factors for AOP include post-conceptual age, gestational age, birth weight, history of respiratory distress syndrome, anemia, pre-existing conditions, use of opioids and muscle relaxants, and history of apnea (8) . Prophylactic methylxanthines (such as theophylline and caffeine) have been used in preterm infants to stimulate breathing and reduce the incidence of AOP in NICUs (9,10); but their advantage in preventing
POA has yet to be confirmed. The aim of this study was to determine the predisposing factors of POA in premature infants and to explore the role of prophylactic aminophylline in decreasing the incidence of POA and preventing subsequent re-intubation.
MATERIALS AND METHODS

Patient Selection and Data Collection:
This study was approved by the hospital ethics committee and performed in accordance with the ethical standards laid down in an appropriate version of the 2000 Declaration of Helsinki. Information about the study was provided comprehensively both orally and written to parents. Guardians of patients gave their written informed consents prior to their inclusion in the study as requested by the University Hospital Ethical Board Committee.
In this experimental study, 50 premature infants, who were candidates for elective eye surgery (less than one hour) were enrolled and randomly assigned to two groups.
The experiment group infants received a loading dose of aminophylline (3 mg/kg IV) after induction of anesthesia as prophylactic dose (not followed by a maintenance dose).
The control group received normal saline solution instead.
Apnea was defined as cessation of breathing lasting > 20 seconds or < 20 seconds in combination with bradycardia, cyanosis or pallor. The inclusion criteria were: birth age<36 weeks, weight at the time of operation < 2500 g, the surgery had to be the first operation to be done under general anesthesia, and no intubation or mechanical ventilation 1 week prior to operation. 
Anesthesia:
In the operating room, all premature infants were monitored using electrocardiography (ECG), pulse oximetry, heart rate (HR), precordial stethoscope, 
Monitoring of apnea
Apnea is defined as discontinuation in pulmonary airflow for more than 10-20 seconds, that could be 
Statistical Analysis:
Data were expressed as mean± standard deviation (SD) and categorical data were presented as numbers.
Comparisons between the two groups were conducted using unpaired t-tests. The OR was adjusted for gestational age and weight, sex, post-conceptual age and weight at operation. Table 3 shows the ORs for several potential risk factors of postoperative apnea in premature infants undergoing operation. In multivariate regression analysis model Gestational age<28 weeks, postconceptual age<60 weeks, birth weight, operation weight and anemia were the predisposing factors significantly associated with postoperative apnea (Table 3) Aminophylline is a stimulator of central respiratory centre.
It also increases diaphragm contractions in infants.
Diaphragm is the main respiratory muscle in infants.
Preterm infants' diaphragm muscle mainly contains fasttwitch muscle fibers, which become quickly exhausted in repetitive contractions. Type I muscle fibers are fatigue resistant and thus suitable for fast and repetitive contractions; but these fibers are scarce in diaphragm muscle of premature infants. Besides, contributing factor in preterm infants may reduce calcium release from sarcoplasmic reticulum (SR), which would lower the calcium available for activating contractile muscles.
Aminophylline stimulate CNS, myocardium, and muscles through increase in intracellular cAMP and intracellular calcium (24) . Aminophylline may increase ventilation and improve contractile function of the diaphragm (25) .
Methylxanthines (such as caffeine or aminophylline) have been used to stimulate breathing and reduce apnea through inhibition of Adenosin receptors A1 and A2a (26) . 
